Nude mice produce a T cell-derived antigen-binding factor that mediates the early component of delayed-type hypersensitivity.
The elicitation of delayed-type hypersensitivity (DTH) reactions in mice is caused by the sequential action of two different T cells. An early-acting, DTH-initiating T cell produces an Ag-specific T cell factor, that is analogous to IgE antibody and initiates DTH by sensitizing the local tissues for release of the vasoactive amine serotonin. In picryl chloride or oxazolone contact sensitivity, this T cell factor is Ag-specific, but MHC unrestricted. We, therefore, hypothesized that DTH-initiating T cells are primitive T cells with Ag receptors that can bind Ag without MHC restriction. In order to characterize the origin of this DTH-initiating T cell and the conditions that are necessary for its development, we contact-sensitized various strains of immunodeficient mice. Surprisingly, we found that the early phase of DTH was present in athymic nude mice. In contrast, the early component of DTH was absent in mice with severe combined immunodeficiency. These mice lack T and B cells, but have NK cells. These findings suggested that the early component of DTH was not caused by NK cells, and was caused by cells belonging to a lineage from a rearranging gene family. The early component of DTH in nude mice was Ag specific, was caused by MHC unrestricted Thy-1+ T cells, and was mediated by Ag-binding, Ag-specific T cell factors. We found that DTH-initiating, T cell-derived, Ag-binding molecules from nude mice and normal CBA/J mice had the same functional properties. The early component of DTH was elicited in two different systems (contact sensitivity and SRBC-specific DTH) in two strains of nude mice (BALB/c athymic nudes and CByB6F1/J-nu) from two different suppliers, but not in BALB/c and athymic nudes from a third supplier. From these findings we concluded that DTH-initiating T cells, which produce IgE-like Ag-specific T cell factors, are present in some strains of athymic nude mice and thus are relatively thymic independent T cells.